Phylogenetic relationships among individuals of 9 taxa of the Akodon varius group of sigmodontine (tribe Akodontini) rodents from Argentina, Bolivia, and Paraguay were examined using nucleotide sequence data from the entire 1,140 base pairs of the mitochondrial cytochrome-b gene to clarify the evolutionary relationships among lineages. Two individuals of A. iniscatus were included to test proposed relationships with the A. varius group. Maximum-parsimony, minimum-evolution, maximum-likelihood (TVMþIþG), and Bayesian analyses revealed 2 major clades, 1 composed of Yungas Forest taxa and 1 of non-Yungas (lowlands) taxa, and 8 wellsupported terminal clades. The Yungas Forest clade includes A. glaucinus, A. simulator, A. tartareus, and A. varius, which are recognized as distinct species. A. iniscatus was the most basal taxon in the lowlands clade containing A. dayi, A. toba, and A. dolores. Results support the proposed conspecificity of A. dolores and A. molinae, and the relationship within the A. varius group, which had not been clearly defined, is clarified. A. dayi and A. toba were found to be more closely related to A. dolores than to the Yungas Forest clade with which they historically have been associated. A low level of percent sequence divergence between A. toba and A. dolores suggests the need for a closer examination of this relationship, as does the high level of within-clade percent sequence divergence for A. dayi.
South American rodents of the subfamily Sigmodontinae form a highly diverse assemblage of more than 377 species and approximately 74 genera (Musser and Carleton 2005) . Taxa are distributed among 7 or 8 tribes, and several ''unique lines,'' with a number of taxa considered insertae sedis (Musser and Carleton 2005; Reig 1980 Reig , 1981 Reig , 1984 Reig , 1987 Smith and Patton 1999) . The phylogeny and evolutionary history of the subfamily has fascinated and challenged systematists because of questions regarding inter-and intrageneric relationships. Paleontologists and biogeographers have been interested in the group because of questions regarding the time and place of origin and rate of diversification that apparently occurred quite rapidly in an explosive fashion after the colonizing species entered South America in either the middle Miocene (e.g., Pardiñas et al. 2002; Smith and Patton 1999) or late Plioceneearly Pleistocene (Hershkovitz 1966 (Hershkovitz , 1972 Reig 1980 Reig , 1984 . Earlier studies notwithstanding, we are only beginning to clarify the species diversity, relationships, and biogeography of this complex group of rodents.
Contained within 1 of the sigmodontine tribes-Akodontinispecies of the genus Akodon comprise 1 of the largest and most complex groups of South American (or North American) rodents. Investigators have differed on the taxonomic composition of the genus, how many and which species to recognize, and how many and which subgroups to recognize (Cabrera 1961; Ellerman 1941; Reig 1978 Reig , 1980 Reig , 1984 Reig , 1987 Tate 1932) . For a number of years this lack of agreement resulted in a systematic morass, with the result being that few, if any, investigators attempted to systematically revise the genus or any of the variously proposed groupings. However, more than 25 years of research based on mitochondrial and nuclear genes (e.g., D 'Elia 2003; Geise et al. 2001; Smith and Patton 1991 , 1993 , morphology (e.g., Hershkovitz 1990; Myers 1989; Myers and Patton 1989a, 1989b; Myers et al. 1990 ), karyology (e.g., Geise et al. 1998; Maia and Langguth 1981) , and allozymes (e.g., Apfelbaum and Reig 1989; Barrantes et al. 1993; Patton et al. 1989; Rieger et al. 1995) has furthered and refined our understanding of the relationships of the genus Akodon within the tribe, provided information on sister-group relationships, and excluded taxa that had been placed historically in the genus. At present, the genus is composed of 42 species (Musser and Carleton 2005; Pardiñas et al. 2005) , which generally comprise 4 clades (varius, boliviensis, aerosus, and cursor), as well as a number of unique lineages Smith and Patton 2007) .
The Akodon varius group, which generally includes the largest members of the genus Akodon, is distributed from low to middle elevations of the eastern slopes of the Andes and the lowlands of Argentina, Bolivia, and Paraguay (Fig. 1 ). This group of species was the focus of a preliminary revision by Myers (1989) . The constituent species of this assemblage were grouped based on diagnostic characters-used alone or in combination-that served to distinguish its members from other Akodon. Myers (1989) recognized 7 species and 3 subspecies (A. dayi, A. dolores, A. molinae, A. neocenus, A. simulator glaucinus, A. simulator simulator, A. simulator tartareus, A. toba, and A. varius) . Molecular data now also support the inclusion of A. iniscatus (including nucus) within the A. varius group (e.g., Smith and Patton 2007) .
Although recent research has investigated the question of monophyly of (and relationships within) the A. varius group (e.g., Smith and Patton 2007) , these studies generally have not had a broad geographical representation of samples and also lacked samples of 5 taxa-A. simulator simulator, A. simulator glaucinus, A. simulator tartareus, A. varius, and A. neocenus. The purpose of our study was to examine relationships within the A. varius group with the inclusion of 4 of these taxa, provide taxonomic recommendations, clarify taxonomic uncertainties that still remain, and provide directions for future research.
MATERIALS AND METHODS
Whole genomic DNA was isolated from liver, kidney, and heart tissue following standard protocols (Longmire et al. 1997 ) from 16 individuals of A. varius group from Argentina and Bolivia and 2 individuals of Necromys from Argentina (Appendix I). The collection of specimens in the field followed guidelines of the American Society of Mammalogists for animal care and use (Gannon et al. 2007 ). The entire 1,140 base pairs (bp) of the cytochrome-b gene was amplified via a polymerase chain reaction using MVZ05 and MVZ14 as external primers. Amplifications were performed in 50-ll reactions containing 200-500 ng of DNA, 1 unit of Taq polymerase, 0.3 lM of each external primer, 0.8 mg/ml bovine serum albumin, 2 mM of MgCl 2 , 5 ll of 10X buffer, 0.14 mM of each dinucleotide triphosphate, and water to volume. The thermal profile consisted of an initial denaturation of 938C for 2 min, followed by 35-40 cycles of 938C for 30 s, 45-518C for 30 s, and 728C for 2 min. A final elongation of 728C for 30 min was performed to ensure the completeness of all reactions. Double-stranded polymerase chain reaction products were purified using a Wizard PCR Prep DNA Purification System (Promega, Madison, Wisconsin). Purified products were sequenced on a 377 automated DNA sequencer (Applied Biosystems, Inc., Foster City, California) using Big Dye chain terminators. Internal primers used to sequence the products included light-strand primers MVZ 04 and MVZ 06 (Smith and Patton 1993) , heavy-strand primers MVZ 35 (Smith and Patton 1993) and MVZ 103 (Smith and Patton 1999) , as well as 2 primers developed for this project: light-strand AkodonCytB795R (59 TGC KGG RGT GTT GAG 39) and heavystrand AkodonCytB735F (59 CCA GAT RTY CTC GG 39).
Upon completion of sequencing, overlapping fragments of each taxon were assembled in AssemblyLIGN1.0.9 (Oxford Molecular Group PLC 1998). Eight Akodon sequences (Appendix I) were obtained from GenBank (A. iniscatus-AY273917, AY605062; A. dayi-AY605059; A. toba-U03527, AY273910; A. dolores-AY273904; and A. molinae-AY494839) along with 5 sequences to serve as additional outgroup taxa (Bolomys amoenus-AY273911, AF273911; Bolomys lasiurus-AY273912; and Bolomys temchuki-AY273913, AY273914). We follow Musser and Carleton (2005) in recognizing the outgroup genus as Necromys, but note that these sequences are listed in the genus Bolomys on the NCBI (GenBank) Web site. The 30 completed sequences were aligned using Clustal X (Thompson et al. 1997) . Visual inspection of aligned sequences was performed in MacClade (Maddison and Maddison 2000) by translating sequences into amino acids to ensure that no nuclear pseudogenes were amplified and sequenced. Phylogenetic relationships within the A. varius group were estimated under the criteria of maximum likelihood, maximum parsimony, and minimum evolution using PAUP* (Swofford 2000) and Bayesian phylogenetics using MRBAYES (Huelsenbeck and Ronquist 2001) . MODELTEST (Posada and Crandall 1998) was used before maximum-likelihood analysis to determine the model of DNA sequence evolution that best fit our data. The TVMþIþG model of evolution was chosen, along with the following parameters: base frequencies ¼ 0. 2955, 0.3110, 0.0950; nst ¼ 6; rmat ¼ 2.7238, 44.7432, 5.0372, 0.0001, 44.7432 ; rates ¼ gamma with shape parameter (a) ¼ 0.8795 and proportion of invariant sites ¼ 0.3658. Stability of the clades obtained in the maximum-likelihood tree was evaluated using 100 replications of a bootstrap analysis and nearest-neighbor interchange branch-swapping. For parsimony analysis, probabilities for all character state changes were equal. A heuristic search with 25 random additions of input taxa and tree-bisection-reconnection branch-swapping were performed to establish phylogenetic relationships. Clade stabilities were estimated by performing 1,000 heuristic bootstrap replications with 25 random input taxa additions and treebisection-reconnection branch-swapping. Kimura 2-parameter correction was used to estimate phylogenetic relationships for minimum evolution (Kimura 1980) . Again, clade stabilities were established by performing 1,000 bootstrap replications and tree-bisection-reconnection branch-swapping.
To obtain an independent measure of phylogenetic relationships, Bayesian analysis was performed (Huelsenbeck and Ronquist 2001) . The GTRþÀ model of DNA sequence evolution was used, along with site-specific rates of variation calculated for each of the 3 positions of the codon via the ''ssgamma'' option in MRBAYES. Four simultaneous Markov chains were run for 2,000,000 generations, starting with random, unconstrained trees. Temperature was set at 0.02 to facilitate greater movement between the 4 Markov chains, and trees were sampled every 10 generations. Resulting burn-in values (the point at which the model parameters and tree scores became stationary) were determined empirically by evaluating likelihood scores. Three independent runs of MRBAYES were performed using a different outgroup taxon to ensure that final trees converged upon the same topology.
To evaluate cryptic genetic species, percent sequence divergence within and among the clades representing species of the A. varius group were computed based upon Kimura 2-parameter corrected distances. Resulting percent divergence were evaluated based on the recommendations of Bradley and Baker (2001) and Baker and Bradley (2006) regarding cytochrome-b sequence difference. To estimate times of divergence among the major clades in the cumulative phylogenetic tree, percent sequence divergence based only on 3rd codon position transversion substitutions was calculated using MEGA (molecular evolutionary genetic analysis software), version 3 (Kumar et al. 2004 ). Percent sequence divergence was evaluated based on 2 rates-of-divergence models from Smith and Patton (1993) and Salazar-Bravo et al. (2001) . The time estimates were based on assumptions of divergence dates from the fossil record, with the 1st based on the Loxodontomys-Auliscomys split at 4.5 million years ago (mya), which translates to 1.52% sequence divergence per million years (Salazar-Bravo et al. 2001) , and the 2nd based on the Akodon-Bolomys (Necromys) split at 3.55 mya (Reig 1987) , which translates to 2.3% sequence divergence per million years (Smith and Patton 1993) .
RESULTS
Description of data.-The cytochrome-b gene of the mitochondrial genome of 23 Akodon had a length of 1,140 bp. Of the sequences of Akodon examined in this study, 498 bp (43.68%) were invariant. Of the remaining 642 variable sites or potentially parsimony-informative characters, 173 occurred at the 1st codon position, 144 at the 2nd codon position, and 325 at the 3rd codon position.
Phylogenetic analyses.-A maximum-likelihood analysis yielded a single optimal tree with a length of 6,545.4563, and the bootstrap analysis recovered 13 clades supported in !70% of the bootstrap iterations (Fig. 2) . Parsimony analysis produced 8 equally parsimonious trees of 1,248 steps (consistency index, excluding uninformative characters ¼ 0.664; retention index ¼ 0 0.8583). Bootstrap analysis recovered 14 clades with support of !70% of the iterations (Fig.  2) . Estimates based upon the criterion of minimum evolution with Kimura 2-parameter corrected distances revealed a single shortest tree with a minimum evolution score of 1.15182 and 16 clades receiving bootstrap support !70% (Fig. 2 shown with 2 branches collapsed creating a polytomy for A. simulator tartareus and the Yungas Forest clade). Bayesian analysis reached stationarity with N. amoenus (AY273911) at 17,100 generations, reducing the number of trees to 182,900; with N. lasiurus (AY273912) at 7,580 generations, reducing the number of trees to 194,420; and with N. temchuki (AY273913) at 10,200 generations, reducing the number of trees to 189,800. Topology, posterior probabilities, and model parameters were in agreement for all runs and the resulting Bayesian tree was in agreement with that from maximumlikelihood analysis, with 16 clades receiving !0.95 posterior probability (Fig. 2) .
Clades receiving bootstrap support ! 70% or Bayesian probabilities of !0.95 in at least 3 of the 4 analyses were considered to be strongly supported. We used this majority (supported by 3 of 4 methods) criterion because each of the 4 methods used to infer phylogenetic relationships has different strengths and weaknesses (Erixon et al. 2003; Huelsenbeck and Lander 2003; Swofford et al. 1996) . In the composite tree (Fig. 2) , a clade comprising the Yungas Forest taxa is sister to all other taxa examined. This major clade is strongly supported in all analyses. Four subclades, strongly supported in all 4 of the analyses, were recovered and correspond to A. varius and the 3 currently recognized subspecies of A. simulator (glaucinus, simulator, and tartareus). Despite the high levels of support at each of the nodes, the relationship of A. varius, A. simulator glaucinus, A. simulator simulator, and A. simulator tartareus is shown as an unresolved polytomy because of the low level of support for the relationship between A. simulator glaucinus and A. simulator simulator.
A 2nd lineage of Akodon (lowlands clade) has an internal clade structure (Fig. 2 ) that was present consistently in all analyses with each of the nodes having high levels of support. The A. dolores þ A. molinae clade is composed of individuals FIG. 2.-Phylogenetic relationships for species of Akodon based on the entire 1,140 bp of the cytochrome-b gene. The topology depicts only those clades receiving bootstrap support !70% and !0.95 Bayesian posterior probabilities for at least 3 of the 4 different methods of analysis (maximum likelihood, maximum parsimony, minimum evolution, and Bayesian analysis). Numbers above branches reflect bootstrap support (percentage) from maximum likelihood and maximum parsimony above the lineage, and minimum evolution followed by Bayesian posterior probabilities below the lineage.
representing a broad geographic area from southern Catamarca and Santiago del Estero provinces southward to central Mendoza and San Luis provinces of Argentina. However, within this clade, no geographic structure is apparent.
Kimura 2-parameter corrected distances were used to calculate percent sequence divergence within and among clades. Within clades, percent sequence divergence values ranged from 0.117% in A. simulator tartareus to 2.697% in A. dayi. Percent sequence divergence values between clades (Table 1) were lowest among A. varius, A. simulator glaucinus, A. simulator simulator, and A. simulator tartareus (2.330-4.134%) and between A. toba and A. dolores þ molinae (2.618%). Intermediate values were found for comparisons between A. dayi and A. toba (6.577%) and between A. dayi and A. dolores þ molinae (6.322%). Values for all other comparisons ranged from 9.801% to 15.784%.
Estimates of times of divergence based on 2 rates-ofevolution models suggest that divergence of the ingroup lineages began during the middle Pliocene and continued through the Pleistocene (Table 2; Fig. 3 ). The oldest divergence time is between the Yungas Forest clade and the lowlands clade, ranging from 2.2 to 3.5 mya (middle to late Pliocene). Divergences between the lineages of the lowlands clade are younger, dating to ,2 mya and corresponding generally to the Pleistocene.
DISCUSSION
Previous studies based on morphology, allozymes, karyology, and DNA sequences have elucidated many basic questions regarding distinctness of species, species boundaries, and relationships among taxa in the A. varius group. However, as mentioned earlier, many of the previous investigations lacked a geographical representation of samples or lacked taxa (species or subspecies), especially from Argentina, a center of secondary diversification for species of akodont rodents (e.g., Reig 1986 ). The inclusion of samples from this region, specifically those representing A. varius and A. simulator, should provide information to allow greater resolution of the relationships within, among, and between taxa.
Our results provide new information on the phylogenetics of members of the A. varius group. Acknowledging the absence of A. neocenus in the study, our phylogeny suggests a Yungas Forest clade composed of (varius þ tartareus þ simulator þ glaucinus) and a nonforest or lowlands clade composed of (iniscatus þ (dayi þ (toba þ (dolores þ molinae)))). Because other studies have not included samples of varius, tartareus, simulator, or glaucinus in their investigations, it is not possible to make a comparison of our phylogeny with other published work. However, the topology of the lowlands clade is concordant with the phylogenies derived from other mitochondrial DNA data ( The Yungas Forest clade.-The taxa comprising this clade-A. varius, simulator, glaucinus, and tartareus-each were described as distinct species (Thomas 1902 (Thomas , 1916 (Thomas , 1919a (Thomas , 1919c . Thomas (1919a:117) noted that ''while there is no doubt that A. varius, A. simulator, and the present form [A. glaucinus] are so closely allied that they may hereafter be shown to represent subspecies of 1 widely-spread species, I provisionally give a binomial name to this animal until such time as fuller material shows the true relationship between the different members of the group.'' Various taxonomic arrangements were presented in subsequent revisions, often with simulator being placed as a subspecies of varius and glaucinus being recognized as a synonym of the subspecies A. varius simulator (e.g., Gyldenstolpe 1932) . Cabrera (1961:449-450) FIG. 3.-Phylogenetic relationships of Akodon (from Fig. 2 ). Indicated at nodes are average Kimura-2 parameter sequence divergences and times of divergence. Smith and Patton (1993) and Salazar-Bravo et al. (2001) based on the fossil record. The 1st is based on the Loxodontomys-Auliscomys split at 4.5 mya of 1.52% per million years (Salazar-Bravo et al. 2001) , and the 2nd based on the Akodon-Bolomys split at 3.55 mya of 2.3% per million years (Smith and Patton 1993 later placed tartareus as a synonym of A. varius simulator, commenting that it was not possible to continue to recognize glaucinus and tartareus as distinct forms based on the small differences in color and size. However, Myers (1989) tentatively treated varius and simulator as distinct species, with glaucinus and tartareus considered subspecies of simulator. Although Myers (1989) confirmed the presence of considerable variation within populations, he found that the cranial and pelage differences described in the original descriptions are consistent. Our personal examinations of specimens support Myers' (1989) observation. Based on our results, the taxonomic history (e.g., Thomas 1902 Thomas , 1916 Thomas , 1919a Thomas , 1919c , and morphology (e.g., Myers 1989), we recommend that 4 separate species be recognized-A. varius, A. glaucinus, A. simulator, and A. tartareus. The tree topology and the sequence divergence values confirm that this is a closely related group of taxa. The sequence divergence values for comparisons between these taxa, although somewhat low, are within the range for sister species (Baker and Bradley 2006; Bradley and Baker 2001) and are greater than, or comparable to, values between other pairs of akodont rodents (e.g., fumeus and kofordi, 2.8%- Smith and Patton 2007) . The phylogeography of these 4 species, which inhabit the Yungas and Transitional forests that extend from northern Bolivia to Catamarca Province, Argentina, is not known. It is unlikely that the forest is continuously distributed from north to south, and the locations of breaks or barriers between forest patches, if any, are unknown and may or may not correspond to the limits of the geographic distributions of the species. The distributional histories of the forest species would be better understood in light of information on cycles of forest expansion and contraction that might have occurred during the late Pliocene and Pleistocene, events that may have contributed to the divergence of A. varius, A. glaucinus, A. simulator, and A. tartareus.
The lowlands clade.-Our analyses recovered a 2nd major clade, with strong support at each node, composed of taxa distributed in lowland habitats from Bolivia to southern Argentina. These results confirm Myers' (1989) hypothesis of a close relationship between dolores þ molinae from the lowlands of southern and central Argentina with toba and dayi from the lowlands of Argentina, Bolivia, and Paraguay proposed on the basis of morphological and cytological similarities. Relationships of the taxa that compose this clade are concordant with those of Smith and Patton (2007) . Estimates of time of divergence and percent sequence divergence values for taxa in this clade, except A. iniscatus, suggest relatively recent speciation during the Pleistocene from 0.9 to 1.4 mya.
Although A. iniscatus (including nucus) historically has not been included in the A. varius group because of differences in size and cranial and dental morphology, the cytochrome-b sequence data provide strong support for the inclusion of this taxon within the varius group (this paper; Smith and Patton 2007) . A. iniscatus, which is distributed in the lowlands of southern and central Argentina, is the most basal taxon of the lowlands clade and diverged 1.3-2.0 mya.
Akodon dayi and A. toba were found to be more closely related to A. dolores þ molinae than to the taxa comprising the Yungas Forest clade with which they have historically been associated. Although both were described as distinct species (Osgood 1916; Thomas 1921 ), Cabrera (1961 interpreted A. dayi as a subspecies of A. tapirapoanus(¼ Bolomys lasiurus) and A. toba a subspecies of varius. Myers (1989) included both in the A. varius group but posed the question of whether they were conspecific based on the examination of some populations from central and eastern Santa Cruz Department, Bolivia, that exhibited some morphologically intermediate characters. Our results (tree topology and genetic distance of 6.577%) do not support a hypothesis of conspecificity (see below for discussion of A. toba and A. dolores þ molinae). Although these taxa are distributed in quite different habitats-A. dayi in a wide range of mesic habitats in Bolivia (e.g., savannas, lowland dry forest, and moist forest) and A. toba in the Chaco of Bolivia, Paraguay, and Argentina-additional collecting, ecological observations, and inclusion of samples from southeastern Bolivia would provide greater resolution of the relationship between these 2 species. For A. dayi, future research incorporating a larger number of samples from across the geographic range would provide information on whether this is a single species or a species group, as is suggested by the high within-clade percent sequence value (2.697%) and the broad range of habitats in which it occurs (J. Salazar-Bravo, Texas Tech University, pers. comm.).
Akodon toba has a sister-group relationship with A. dolores þ molinae; percent sequence divergence of 2.618% indicates a close phyletic affinity between the taxa. However, most studies have suggested a relationship of A. toba with the members of the Yungas Forest clade or with A. dayi (e.g., Myers 1989) . A. toba occurs in the Chaco of southeastern Bolivia, western Paraguay, and northern Argentina south to about 268S. An examination of the distributions of A. toba and A. dolores þ molinae suggests that A. dolores þ molinae replaces A. toba in the southern part of the Chaco of Argentina and in parts of the Espinal and Monte Desert, particularly in Monte-Chaco interface habitats such as those that occur in eastern and central Mendoza Province (Burkart et al. 1999; Cabrera 1976 ). Inclusion of additional samples from throughout the range of A. toba in future analyses would provide data for a clearer understanding of this relationship. Pending additional molecular and cytogenetic evidence, we recommend the continued recognition of A. toba as a distinct species based on this taxon's morphological distinctiveness and taxonomic history, despite its low percent sequence divergence from A. dolores.
The relationship of A. dolores þ molinae, taxa whose association within the A. varius group has been somewhat unclear, is established. A. dolores (type locality of Villa Dolores, Yacanto, Córdoba Province, Argentina) is reported to inhabit a large area of north-central Argentina in the provinces of Catamarca, Santiago del Estero, and Córdoba, whereas A. molinae, described from a locality in southern Buenos Aires Province (Contreras 1968) , is reported to occur in south-central Argentina in the provinces of Mendoza, San Luis, La Pampa, and Buenos Aires. Since the description of A. molinae there have been an extensive number of publications that have examined the question of conspecificity of the 2 taxa using morphology, cytogenetics, and allozymes in the laboratory and in the field using animals collected from areas near the type localities of each species. Apfelbaum and Blanco (1984) and Wittouck et al. (1995) found that external and cranial morphology was insufficient to discriminate between the species. Although the basic karyotype for A. dolores is 2n ¼ 34 and that of A. molinae is 2n ¼ 42-44, G-banding patterns have demonstrated a high number of presumed shared chromosomes between the karyotypes (Bianchi et al. 1979) . The 2 ''species'' have been documented as hybridizing, this research using both animals maintained in the laboratory and animals from natural populations (Wittouck et al. 1995) , and fertile hybrids have been produced in the laboratory (Merani et al. 1978) . Genic data, too, support the recognition of these taxa as conspecific. For example, Apfelbaum and Blanco (1984) found Nei's coefficient between dolores and molinae in the range for conspecific populations (0.950 and 0.992 for wild-caught and laborabory dolores, respectively). Despite this extensive body of evidence supporting conspecificity of the 2 taxa, they have continued to be recognized as separate species.
Results of our analyses using the cytochrome-b gene are based on samples that originally were identified as either A. dolores or A. molinae and represent a large part of the known geographic distribution. Although our study lacked a sample of A. molinae from at or near the type locality, a specimen was included from a locality where molinae was documented as occurring by the original describer of molinae (Ñ acuñán, Mendoza Province- Contreras and Rosi 1980) . We also note that we included a specimen identified as A. dolores on the NCBI (GenBank) Web site and by other authors (D'Elia 2003; Smith and Patton 2007) from at or near a locality from which a specimen was identified karyotypically as A. molinae (Papagallos, San Luis Province-Tiranti 1998). Samples from southern Catamarca and Santiago del Estero provinces, areas where molinae is not known to occur, were identified originally as dolores based on geography and external and craniodental characters. Despite the increased sampling, the clade of 7 individuals exhibited a low within-clade percent sequence divergence value and no internal structure. The hypothesis of conspecificity of dolores and molinae proposed by other investigators is supported by molecular data. Thus, we recommend that only 1 species be recognized as occurring in central Argentina and that dolores and molinae represent different chromosomal races of the same species. Taxonomically, the name A. dolores has priority.
Akodon neocenus.-Despite extensive efforts, we were unable to locate a tissue sample of A. neocenus for inclusion in our analysis. Described by Thomas (1919b) as a distinct species, it was recognized as a subspecies of varius by Cabrera (1961) and has more recently been recognized at the species level (Musser and Carleton 2005; Myers 1989 ). The relationship of A. neocenus to the other species of Akodon remains hypothetical at present; however, Myers (1989) indicated that morphologically it was more similar to A. toba or A. dolores than A. varius or A. simulator. Based on our results, we predict that A. neocenus is a member of the lowlands clade, but we cannot hypothesize on its relationship within this clade. Data on the cytogenetics and allozymes of individuals reported to be A. neocenus have been reported by Bianchi et al. (1971) and Apfelbaum and Reig (1989) . The locality cited by Bianchi et al. (1971) of Mendoza: Puesto de Lima was later cited by Apfelbaum and Reig (1989) as Mendoza: La Pega. This locality is far outside the known distribution of A. neocenus. We concur with Smith and Patton (2007) that these animals possibly are Akodon oenos, which we described as a new species from this locality (Braun et al. 2000) , although A. dolores also would be within the distribution of the species based on the results of our study.
Our study offers new information on relationships within the genus Akodon while providing new directions for future research. For the taxa included in our study, continued emphasis on increased taxonomic and geographic sampling will assist in delineating species boundaries and geographic ranges.
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